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© Pyridopyrazine and qui noxa line derivatives, process for their preparation, pharmaceutical compositions containing 

them and intermediates. 
© There are described compounds of formula I, 
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in which R, is phenyl substituted by halogen, alkoxy, 
alkyl, carboxy-alkyl, -NR 4 R$. carboxy or alkoxy carbonyl, 

Ri is hydrogen, alkyl. mono- or dncarboxy alkyl, halo, 
alkoxy, phenyl, halo-phenyl, hydroxy, phenoxy, thiol, thioal- 
koxy. thiophenoxy, -NR«R 5 . cyano, -COOH, carboxyureido, 
-CF,, -COR e, hydroxyalkyl. aminoalkyl, or alkoxy substituted 
by NR«R», 

ring A is a benzene or a pyridine ring which optionally 
carries up to 4 substituents R 3 , which may be the same or 
different, 

R 4 and R 5 , which may be the same or different, each 
represent hydrogen, phenyl, halophenyl or alkyl, the alkyl 
optionally being substituted by alkoxy or by a mono- or di- 
alkyl or unsubstituted amino group; or R< and R B , together 
with the nitrogen atom to which they are attached, form a 
piperidine. morpholine or an optionally alkyl substitued 



piperazine ring, and 

R» is hydrogen or alkyl, 
provided that (i) when R, is phenyl substituted by 
chlorine or bromine, ring A is not a benzene ring substituted 
by chlorine or bromine, or (ii) when R, is phenyl substituted 
by methoxy R, is not phenyl, 

and pharmaceuticalry acceptable salts, esters and 
amides thereof. 

There are also described methods for making the com- 
pounds and pharmaceutical, e.g. anti-inflammatory, com- 
positions containing the compounds. 
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" 1 " TITLE MODIFIED 
see front page 

BA 33431/78 

This invention relates to new compounds, methods for their 
preparation and compositions containing them. 

According to the invention we provide compounds of formula I, 




10 in which Rj is phenyl substituted by halogen, alkoxy, alkyl, 

carboxy-alkyl , -NR^Rg , carboxy or alkoxy carbonyl, 

Rj is hydrogen, alkyl, mono- or di-carboxy alkyl, halo, alkoxy, 
phenyl, halo-phenyl, hydroxy, phenoxy, thiol, thioalkoxy,. thiophenoxy, 
-NR^Rj. , cyano, -O0GH, carboxyureido, -CFj, -CORg, hydroxyalkyl , 
15 aminoalkyl, or alkoxy substituted by NR^Rj, 

ring A is a benzene or pyridine ring which optionally carries 
up to 4 substituents Rj, which may be the same or different, 

R 4 and Rj, which may be the same or different, each: represent 
hydrogen, phenyl, halophenyl or alkyl, the alkyl optionally being 
20 substituted by alkoxy or by a mono- or di-alkyl or unsubstituted amino 
group; or R 4 and Rj, together with the nitrogen atom to which they 
are attached, form a piperidine, morpholine or an optionally alkyl 
substituted pipe ra sine ring, and 
R^ is hydrogen or alkyl, 
25 provided that (i) when Rj is phenyl substitued by chlorine or 
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bromine, ring A is not a benzene ring substituted by chlorine or 
bromine, or (ii) when Rj is phenyl substituted by methoxy R 3 is 
not phenyl, and pharaageutically acceptable salts, esters and 
amides thereof. 

5 According to the invention we also provide a process for 

the production of a compound of formula I, or a pharmaceutical ly 
acceptable salt, ester or amide thereof, which comprises 
(a) producing a compound of formula I in which Rj is other than 
alkoxy, halo or alkoxy substitued by NR^, by reacting a 

10 corresponding compound of fomula II, 



II 
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or a salt thereof, 

in which R^, A and the provisos are as defined above, 
with a compound of formula III, 

RgOO -OX)R 7 



III 



in which Rg has the same significances as Rj above, save that 
Rg is other than alkoxy, halo, or allcoxy substituted by NR^, or 
a precursor thereof, and 

R ? is hydrogen or alkyl, 

or, when Rj in the compound of formula I is to be a caiboxy 
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ureido group, reacting the compound of formula II with alloxan, 

Cb) producing a compound of formula I in which Rj is halogen, 

by reacting a corresponding compound of formula I in which R is 

3 

-CH with an appropriate halogehating agent, 

(c) producing a compound of formula I in which is -NR^, 
alkoxy, alkoxy substituted by -NR^, phenoxy, thiol, thioalkoxy, 
thiophenox)' or cyano, 

by reacting a corresponding compound of formula I in which 
Rj is halogen, with a compound HNR^, an unsubstituted or an 
-mfc substituted alkoxide, a phenoxide, a sulphide, a thioalkoxide, 
a thiophenoxide or a cyanide, 

(d) producing a compound of formula I in which Rj is hydroxy 
methyl by selective reduction of a corresponding compound of 
formula I in which Rj is -000H, 

15 (e) producing a compound of formula I in which Rj is an 
unsubstituted amide group by selective hydrolysis of a 
corresponding confound of formula I in which Rj is -CN 
(f) producing a compound of formula I in which Rj is -NHj by 
reacting a corresponding compound of formula I in which ^ 

20 is alkoxy with ammonia, 

Cg) selective dehydrogenation of a compound of formula IV, 




IV 
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in which Rp Rj, A and the proviso are as defined above, 
(h) producing a phannaceutically acceptable acid addition salt of 
a basic compound of formula I by reacting a basic compound of 
formula I with an appropriate acid, 

5 and if desired or necessary converting a basic or acidic 

compound of formula I to a phannaceutically acceptable salt, ester 
or amide thereof, or vice versa. 

The reaction of process (a) is preferably carried out at an 
elevated temperature, e.g. at a temperature of from about 20° to 
10 200°C. The reaction may be carried out in an excess of the 
compound of formula III as solvent and/or in the presence of 
another solvent which is- inert under the reaction conditions, e.g. 
ethanol. When a dialkyl oxalate is used as the compound of 
formula III the product is a compound of formula I in which Rj 

15 is -OH. 

Process (b) may be carried out using a suitable halogenating 
agent, e.g. phosphorus oxychloride, phosphorus pentachloride or 
S0C1 2 - We prefer to use an excess of the halogenating agent and 
to carry out the reaction under anhydrous conditions. The 
20 reaction is preferably carried out at a temperature of from 20° 
to 150°C. 

Process (c) may be carried out using an excess of the amine 
(or of the other compound used to react with the compound of 
formula I in which Rj is halogen) as the solvent or using a solvent 
25 which is inert under the reaction conditions, e.g. a lower alkanol, 
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toluene, tetrahydrofuran or dimethylformamide. Ihe reaction may, 
if desired, be carried out in the presence of an acid acceptor. 
The reaction may be carried out at a temperature of from about 20° 
to 100°C. We prefer to use a metal, e.g. an alkali metal, alkoxide, 
5 phenoxide, sulphide, thioalkoxide, thiophenoxide, or cyanide. 

Process (d) may be carried out using -a reducing agent such 
as BH 3 .(CH 3 ) 2 S complex. The reduction may conveniently be carried 
out in a solvent viiich is inert under the reaction conditions, e.g. 
tetrahydrofuran, and at a temperature of from about 20° to 60°C. 

10 The hydrolysis of process (e) may be carried out under acidic 

conditions, e.g. in the presence of polyphosphoric acid. The 
hydrolysis is preferably carried out at an elevated temperature, 
e.g. of from 50° to 150°C. 

The reaction of process (f ) may be carried out at an elevated 

15 temperature, e.g. of from about 150 to 250°C. The ammonia may 
conveniently be generated in situ by use of an ammonium salt, 
e.g. ananonium acetate. 

The dehydrogenation of process (g) may be effected by oxidation, 
e.g. using a mild oxidising agent such as manganese dioxide. The 

20 reaction may be carried out in a solvent which is inert under the 
reaction conditions, e.g. a chlorinated hydrocarbon such as 
dichlorome thane . The reaction may be carried out at a temperature 
of from about 0° to 50°C. We prefer Rj not to be a halogen atom. 
Process (h) may be carried out using conventional salt etc 

25 forming techniques. 
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Confounds of formulae II, III and IV axe either known or may 
be made from known compounds by methods known per se . 

Compounds of formula IV may be made for example by reduction, 
e.g. with zinc and glacial acetic acid, of a corresponding compound 
5 of formula I. 

The compounds of formula I and intermediates therefore may be 
isolated and purified using techniques known per se , e.g. 
crystallisation. The compounds of formula I may, where appropriate, 
be purified by conversion to a suitable salt, recrystallisation of 
10 the salt, and regeneration of the free base by treatment of the 
salt with a suitable base. 

Pharmaceutical^ acceptable salts of basic conpounds of 
formula I include acid addition salts with organic acids, e.g. 
acetic, citric, tartaric or maleic acid; or preferably salts 
15 with inorganic adds, e.g. hydrochloric, sulphuric or nitric 
acid. Mien one of the substituents and contain a -OO0H 
group basic addition salts, esters-, e.g. C 1 to 6 alkyl esters, 
and amides, e.g. unsubstituted or mono- or di- C 1 to 6 alkyl amides, 
may be formed and are included in the invention. 
20 the caapomds of formula I, and pharmaceutical^ acceptable 

salts, esters and amides thereof, are useful because they possess 
pharmacological activity in animals. In particular the compounds 
are useful as anti-inflammatory agents as indicated by the 
developing adjuvant-induced polyarthritis test in rats Pearson CM. 
25 (1956) Proc, Soc. exp*. Biol. N.Y., 91, 95 or in the guinea pig 
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pleurisy test set out in Example A. The compounds are therefore 
indicated for use in the treatment of painful inflamnation of the 
joints and periarticular tissue such as occurs in rheumatoid arthritis, 
Stil's disease, osteoarthritis, various types of non-specific 
inflammatory or rheumatic conditions affecting the fibro muscular 
tissue and connective tissue and rheumatic fever and its sequelae. 
In those cases in Which the above conditions include pain, pyrexia, 
and pruritis, coupled with inflammation, the present compounds 
are indicated for the relief of these associative conditions as 
well as the principal condition. The compounds are also useful for 
the treatment of various dermatoses either by the systemic route or 
by local application. Specific conditions include contact sensitivity 
e.g. to chromium, nickel or an antibiotic; eczema; drug eruptions; 
psoriasis; dermatitis herpetiformis; atopic dermatitis; aphthous 
ulcers; Behcet's syndrome; pemphigus; urticaria; urticaria pigmentosa; 
the ulcers of Crohn's disease; pyoderma gangrenosum and chronic skin 
ulcers, notably those affecting man in tropical climates. The 
compounds also produce effects, e.g. in mice, which indicates that 
they have CNS depressant and/or anorectic activity. 

For the above mentioned uses the dosage administered will, 
of course, vary with the compound employed, the mode of 
administration and the treatment desired. However, in general 
satisfactory results are obtained when the compounds are 
administered at a daily dosage of from about 1.0 mg to about 
100 mg per kg of animal body weight, preferably given in divided 
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doses 1 to 4 tiroes a day or in sustained release form. For man 
the total daily dose is in the range of from about 7.0 mg to about 
1,400 mg and unit dosage forms suitable for oral administration 
comprise from about 2.0 mg to about 1,400 mg of the confound 
5 admixed with a solid or liquid pharmaceutical carrier or diluent. 

The compounds of formula I, and pharmaceutically acceptable 
salts, esters and amides thereof, may be used on their own or in 
the form of appropriate medicinal preparations for enteral, 
parenteral or topical administration. Thus the new conpounds 

10 may be worked up with inorganic or organic, pharmaceutically 
acceptable adjuvants , diluents or carriers. Examples of such 
adjuvants, diluents and carriers are:- for tablets and dragees: 
lactose, starch, talc, stearic acid; for capsules : tartaric acid 
or lactose; for injectable or topical solutions: water, alcohols, 

15 glycerin, vegetable oils; for suppositories or ointments: natural 
or hardened oils or waxes. We prefer the conposition to be in a 
form suitable for topical or oral administration. We also prefer 
the conposition to contain up to 501 and more preferably up to 25% 
by weight of the compound of formula I, or of the pharmaceutically 

20 acceptable salt, ester or amide thereof. 

It is well known that many anti -inflammatory agents currently 
in use have unwanted gastro-intestinal side effects. The compounds 
of the present invention have, in general, been found in animal 
tests to have a lower and/or different pattern of incidence of 

25 side effects than sane other anti-inflammatory agents. Furthermore 
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the compounds of the present invention appear to exert their effects 
by a different mechanism to that by which conventional anti- 
inflammatory agents work. 

We prefer that, when they contain carbon, each of Rj, and any 
5 substituent on ring A or on the R^ phenyl group, contain up to and 
including 10, and preferably up to and including 7 carbon atoms. 
We prefer Rj to be chosen from hydrogen; hydroxy; alkyl C 1 to 6; 
alkoxy C 1 to 6 substituted by 1 or 2 carboxy groups; -00OH or a 
C 1 to 6 alkyl ester or an unsubstituted amide thereof; chloro-phenyl ; 

10 phenyl; chlorophenylamino; alkoxy C 1 to 6; alkoxy C 1 to 6 

substituted by a di- C 1 to 6 alkyl amino group; thioalkoxy C 1 to 6; 
chlorine; phenoxy; thiophenoxy; cyano; amino; piperidyl; mono- or 
di- C 1 to 6 alkyl amino the alkyl groups of which may be substituted 
by C 1 to 6 alkoxy or by a mono- or di- C 1 to 6 alkyl- or by an 

15 unsubstituted amino group, N- C 1 to 6 piperazino; carboxyureido; 
-CF 3 or acetyl. We prefer Rj to be phenyl substituted by methoxy, 
methyl, amino, di- C 1 to 6 alkyl amino, methoxycarbonyl , carboxy 
methyl, chlorine or fluorine. We particularly prefer Rj to be 
4-fluorophenyl or 4-chlorophenyl. We prefer Rj to be a substituent 

20 other than hydrogen (particularly mono- or di- alkyl amino) and the A 
ring to be unsubstituted or to be substituted by one or more 
chlorine, -CFj, acetyl or alkyl C 1 to 10 (preferably C 1 to 6) 
groups . In ring A the nitrogen when present may be in any of the 
5, 6, 7 or 8 positions. 

25 
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However we prefer the N atom to be in the 5 position. 

The invention is illustrated, but in no way limited by the 
following Examples: 
Exanple 1 

1- (4"Ghlarophenyl)-l,2-dihydro-3-hydroxy^^ 

N- (4-ChloTophenyl)benzene-l , 2-di amine (11. 2g) was added to 
diethyl oxalate (50 ml) and the mixture heated under reflux for 
2 hours. The mixture was cooled and ethanol (40 ml) was added. 
The precipitated solid was filtered off and recrystallised from 
ethanol giving the title compound (11. 2g) up >300°C. 
Analysis 61.2IC 3.4%H 10.2IN 12.7IC1 

Required: 61.61C 3.3IH 10.3IN 13.0IC1 
Example 2 

4- (4-Qitoropfaenyl)-3 t 4-dihydro-2-hydroxy-3-oxopyridoO ,3-hT7- 
pyrazine 

Preparation as in Example 1 but losing 3-amino-2- (4-chloro- 
benzeneamino)pyridine gave the title compound up ) 300°. 
Example 3 

1- (4-Chlorophenyl) -1 . 2-dihydro-3-nTethylquinoxalin-2-(me 

Preparation as in Example 1 but using ethyl pyruvate gave 
the title compound mp 185-187°C. 
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Analysis 

66.3%C 4.«H 10.21N 
Required; 66.51C 4.1IH 10.35IN 
Example 4 

5 1- (4-Chlorophenyl) -1 , 2-dihydro-3 ,6-dijrethylquinoxalin-2-^ 

Preparation as in Example 1 but using N- (4-chlorophenyl) -4- 
me thy lbenzene-1 ,2-di amine and ethyl pyruvate gave the title 
compound np 223-225°C. 
Analysis 

10 67.4*C 4.81H 9.8IN 12*6*C1 

Required: 67-5IC 4.6IH 9.8tN 12.4*0. 
Example 5 

1- (4-Qilorophenyl) -1 , 2-dihydro- 3-ethylquinoxalin-2-one 

Preparation as in Exanple 1 but using ethyl 2-ketobutyrate 
15 gave the title conpound up 163-165°C* 
Analysis 

67.6K 5.01H 9.8IN 
Required: 67.5*C 4.61H 9.81N 
Exanple 6 

20 1- (4-Chlorophenyl) -1 , 2-dihydro-3, 7-diroe thylquinoxalin-2-one 

Preparation as in Exanple 1 but using N- (4-chlorophenyl) - 
5-he thy lbenzene-1, 2-diamine and ethyl pyruvate gave the title 
conpound np 144-14 5°C. 

25 
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Example 7 

1 , 2-Dihydro-3-irethyl-l- (4-diirethylajiti^^ 

Preparation as in Example 1 but using N- (4-dunethylamno-- 
phenyl)benzene-l,2-diaiirine and ethyl pyruvate gave the title 
5 compound up 230-231°C. 
Exanple 8 

1- (4-Anrijtophenyl) -1 , 2-dihydro-3-inethylquinoxalin-2-one 

Preparation as in Exanple 1 but using N-(4-aminophenyl)- 
benzene-1 , 2~diamine and ethyl pyruvate gave the title conpound 
10 up 269-271°C. 
Example 9 

l-(4-Carbox)nrethylpte^ 

Preparation as in Exanple 1 but using N- (4-caxboxymethylphenyl)- 
benzene-1 , 2-diamine and ethyl pyruvate gave the title conpound 
15 up 179-181.5°C. 

Analysis 69.3IC 5.UH 9.5IN 

Requires: 69.4IC 4.8%H 9. SIN 
Example 10 

1,2-Bihydro-l- C4-roethoxyphenyl) -3-nethylquinoxalin-2-one 
20 Preparation as in Example 1 but using N-(4-methoxyphenyl)- 

benzene-l,2-diamine and ethyl pyruvate gave the title conpound 
up 230-232°C. 
Analysis 

72.2%C 5.5%H 10.8%N 
25 Requires: 72.2IC 5.3IH 10.5%N 
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Example 11 

l-(3-Trif luorornethylphenyl )-l .2-dihvd TO - V^thvlduinoxal^-?^ 
Preparation as in Example 1 but using ethyl pyruvate and 

N-(3-trifluoronethylphenyl)benzene-l,2^anune gave the title 
S compound. 

Example 12 

4-(4-CttorophenylV3 T 4 ^hy<i^ 

Preparation as in Example 1 but using 3-anrfno-2-(4-chlorobenzene- 
amino)pyridine and ethyl pyruvate gave the title compound 
10 mp 245-246°C. 
Analysis 

61.6tC 3.7IH 15.3W 12.7IQ 
Requires: 61.91C 3.7SH 15.5%X 13.0IC1 
Example 13 

15 Ethyl 4- (4-chlororAenyn-3.4-<iihydro-3-oxopmdo/"2.3-b-7- 
pyrazine-2-carboxylate 

Preparation as in Example 1 but using 3-amino-2-(4-chloro- 
benzeneamino)pyridine and diethyl mesoxalate gave the title 
compound mp 157-5-158. 5°C. 
20 Example 14 

3,4-Dihydro-4-(4-inethoxy ^ 
pyrazine 

Preparation as in Example 1 but using 3-amino-2- (4-methoxy- 
benzeneairino)pyridine and ethyl pyruvate gave the title compound 
25 mp 251-252°C. 
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Example 15 

3 ,4-Dihydro-2-nethyl-4- C4-methylphenyl)-3-oxopyrido/~2 ,3-bJpyrazijie 

Preparation as in Example 1 but using 3-amino-2- (4-methyl- 
benzeneamino)pyridine and ethyl pyruvate gave the title compound 
mp 215-216°C. 
Analysis 

71.9%C 5.6IH 17.01N 
Requires: 71.7IC 5.2IH 16.7W 
Example 16 

3 ,4-Dihydro-4- (4-fluorophenyl) -2-methyl-3-oxopyridoZl2 , 3-h7pyrazine 

Preparation" as in Example 1 but using 3-amino-2- (4-fluoro- 
benzeneainiiio)pyridine and ethyl pyruvate gave the title compound 
mp 270-271°C 
Analysis 

65.6«.C 3.9%H 16.4SN 
Requires: 65.9%C 3.9IH 16.5IN 
Example 17 

1- f4-Chlorophewl)-1.2-dihydro-3-Tfo^ 

To a solution of N- (4-chlorophenyl)benzene-l , 2-diaraine 
(12.0g) in a Bdidmum quantity of ether was added benzoylformic 
add (7.5g) dissolved in ether and the mixture was stirred for 
8 hours. The resulting precipitate was filtered, dried, and 
recrystallised from ethanol giving the title compound (11. Qg) 
mp 214. 5-216. 5°C. 
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Analysis 

71.91C 4.21H 8.31N 
Requires: 72.21C 3.9IH 8.41N 
Example 18 

l^-Mhydro-l-C^methoxyp henyll-S-phenYlquinoxalin-Z-one 

Preparation as in Example 17 but using N-(4-methoxyphenyl) 
benzene-l,2-diamine and gave the title compound op 199-202°C. 
Analysis 

76.9IC 5.3W 8.3%N 
Requires: 76.81C 4.9IH 8. SIN 
Example 19 

1- (4-&lorophenyl)-l,2-dih yaro^^ 

2 - one 

Preparation as in Example 1 but using ethyl pyruvate and 

N-(4-chlor<>phenyl)-4-trifluoronBtJiylben2ene-l,2-alainine. 
Example 20 

3- Chloro- 1- (4-chlorophenyl) -1, 2-dihydroquinoxalin-2-one 

A solution of 1- (4-chlorophenyl) -1 , 2-dihydro-3-hydroxy- 
quinoxalin-2-one (20g) in phosphorus oxychloride (64 ml) was 
re fluxed for 4 hours and then poured slowly into iced water. 
The resulting solid was filtered off, triturated with pentane 
and dried giving the title compound (19. 4g) mp >3O0°C. 
Analysis 

57.51C 2.91H 9.51N 
Requires: 57.7IC 2.71H 9.6*N 
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Example 21 

2-Chloro-4- (A-chlorophenyll-S^-dihydro-S-oxop^idor^ ,3-b7pyrazine 
Preparation as in Exanple 20 but using 4-(4-chlorophenyl)-3,4- 
dihydro-2-hydroxy-3-oxopyri(toO >3-^^ and gave the title 

5 compound rap > 300°C. 
Exanple 22 

3 r 4-Dihydro-2-hydroxy-4- (4~iiethoxyphenylV3-oxopyrido i O > 3'-bI7 
pyrazine 

Preparation as in Exanple 1 but using 3-amino-2- (4-methoxy- 
10 benzeneamino)pyridine gave the title compound np > 300°C. 
Example 23 

2-&loro-3 ,4-dihydro-4- (4-methoxyphenyl) -3-oxopyrido/72 ,3-bJ- 
pyrazine 

Preparation as in Exanple 20 but using 3 ,4-dihydro-2-hydroxy-4- 
IS (4-methoxyphenyl) -3-oxopyridoO , 3-bJ7pyrazine and gave the title 
compound up } 300°C. 
Exanple 24 
3 z 4 z DfoEdi^ 
pyrazine 

20 Preparation as in Exanple 1 but using 3-amino-2- (4-roethyl- 

benzeneamino)pyridine gave the title conpound up > 300°C, 
Exanple 25 

2-CMoro-3,4-dihydro-4-(4^^ 
pyrazine 

25 Preparation as in Exanple 20 but using 3,4-dihydro-2-hydroxy-4- 
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(4-methylphenyl)-3-oxopyridoO,3-t7p)nrazine gave the title conpound 
mp >300°C. 

Example 26 

1- (4-Chlorophenyl) -l t 2-dihydro-3-inethoxyquinoxalin-2-one 

5 A solution of 3-chloro-l-(4-diloTO^eryl)-l,2-dihydmiuinoxalin- 

2- one (7.7g) and sodium methoxide (2.0g) in methanol (70 ml) was 
refluxed for 4 hours. Water was added and the product was extracted 
into chloroform. Evaporation of the solvent followed by 
crystallisation 'from ethanol gave the title conpound (5.1g) 

10 np 245-247°C. 
Analysis 

62.9IC 4.UH lO.OiN 12.11C1 
Requires: 62.8IC 3.81H 9.8%N 12.41C1 
Example 27 

15 4- (4-Chlorophenyi:) -3 .4-dihydro-2-roethoxy-3-oxopyrido/^2 . 3-b~7- 
pyrazine 

Preparation as in Example 26 but using 2-chloro-4- (4-chloro- 
phenyl) -3 , 4-dihydro-3-oxopyridoZT2 , 3-l£7pyrazine gave the title 
conpound mp 242-243°C. 
20 Analysis 

58.3*C 3.7W 14.81N 
Requires: 58.4IC 3.51H 14.6W 
Example 28 

1- (4-Chlorophenyl)-l .2-dihydro-3-ethoxyoMnoxalin-2-one 
25 Preparation as in Example 26 but using sodium ethoxide in 
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ethanol gave the title compound mp 244-246°C. 
Analysis 

63.9IC 4.6%H 9.3%N 12.0%C1 
Requires: 63.9IC 4.3%H 9.3%N 11.8IC1 
5 Example 29 

1- (4-Chlorophenyl) -1 , 2-dihydro-3-thioethoxyquinoxalin-2-one 

Preparation as in Example 26 but using sodium thioethoxide 
in benzene gave the title compound mp 221-222°C. 
Analysis 60.9IC 4.3IH 8.9%N 9.7IS 

10 Requires: 60.7%C 4.1%H 8.85%N 10.1IS 

Example 30 

3- (Bisethoxycarbonyl)metHyl-l- (4-chlorophenyl) -1 , 2-dihydro- 
quinoxalin-2-one 

A mixture o£ diethyl malonate (3.8g) and sodium (0.55g) was 

15 allowed to react in dry toluene (50 ml) containing dry tetrahydrb- 

furan (40 ml) for 30 minutes. The solution was heated to reflux, and 
3-chloro-l-(4-chlorophenyl)-l,2-dihydroquinoxalin-2-ane (7.0g) was 
added during 3 hours. Water was added and the product was extracted 
with chloroform. Evaporation of the solvent and crystallisation 

20 from cyclohexane gave the title compound (5.4g) mp 153-156°C. 
Analysis 

61.1IC 4.9IH 6.5%N 8.9IC1 
Requires: 60.8%C 4.6W 6.8IN 8.6IC1 
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Example 31 

l-(4-ChloroT>henyl) -l,2-dihydro~3-^-(N t N-diethylaii>ino , )ethoxy 7- 
quinoxalin- 2-one 

Preparation as in Example 26 but using sodium 2-(N,N- 
5 diethylamino)ethoxide in dry tetrahydrofuran gave the title 
compound rap 165-167°C. 
Analysis 

65.01C 6.3IH 11.4W 9.7*C1 
Requires: 64.61C 5.9IH 11.3IN 9.6\C1 
10 Example 32 

1- (4-Chloropheny 1) -1 , 2-dihydro-3-phenoxyquinoxalin-2-one 

A mixture of sodium hydride (0.6Sg), "15-crown-5" (1,4,7,10,13- 
pentaoxacyclopentadecane) (0.5 ml), phenol (2.2g), and dry toluene 
was stirred for 30 minutes. To this was added a suspension of 

15 3-(hloro-l-(4-chlorophenyl)-l,2-dihydrcxiuinoxalin-2-ane (6.Qg) in 
dry toluene (30 ml) and stirring was continued for 2 hours. Water 
was added and the product was extracted into chloroform. Evaporation 
of the solvent and crystallisation from ethanol gave the title 
compound (4.5g) up 239-241°C. 

20 Analysis 

68.61C 3.8IH 7.8W 9.95IQ 
Requires: 68.9IC 3.7IH 8.0IN 10.21C1 
Example 33 

l-(4-Chlorophenyl)-l,2-dihydro-3-thiophenoxyquinoxalin-2-one 
25 Preparation as in Example 32 but using thiophenol gave the 
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title compound mp 250-251 C. 
Analysis 

66.0%C 3.9%H 7.5W 9.8%C1 8.7IS 
Requires: 65.8IC 3.6 IH 7.7W 9.7%C1 8.8%S 
Example 34 

1- (4-Chlorophenyl) -3-cyano-l , 2-dihydroquinoxalin-2-one 

A mixture of 3-chloro-l- C4-chlorophenyl)-l ,2-dihydroquinoxalin-2- 
one (lO.Og) and potassium cyanide (2.5g) in dry dimettylfornumd.de 
(100 ml) was heated at 140°C for 24 hours. The mixture was added 
to water and the product was extracted into chloroform. Evaporation 
of the solvent and crystallisation of the residue from ethanol 
gave the title compound (6.3g) mp 232-235°C. 
Analysis 

63.8IC 3.2%H 14.7IN 12.6%C1 
Requires: 63.9IC 2.8IH 14. 9W 12.6%C1 
Example 35 

4- C4-Chloraphenyl) -3 ,4-dihydro-3-oxo-2-quinoxali ne carboxamide 

1- (4-Chlorophenyl) -3-cyano-l ,2-dihydroquinoxalin-2-one 
(6.6g) was heated at 110°C for 1 hour with polyphosphoric acid 
(25g). The mixture was diluted with water and extracted with 
chloroform. Evaporation of the solvent and recrystallisation 
of the residue from ethanol gave the title compound (3.8g) 
mp 293-297° (decomp) . 
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Analysis 

60.UC 3.4*H 14.05%N 12.01C1 
Requires: 60.11C 3.3 4 .H 14.0IN U.BStQ 
Example 36 

5 3-Andno-l- (4-chlorophenyl) -1 , 2-dihydroquinoxalin-2-one 

To a melt of anmonium acetate (62g) at 160°C was added 
1- (4-chlorophenyl) -1 , 2-dihydro-3-ethoxyquinoxalin-2-one (8 . 8g) 
and the temperature was then raised during S minutes to 200°C 
and maintained at this level for 15 minutes. The melt was cooled, 

10 water was added, and the product was filtered off. Crystallisation 
from ethanol gave the title compound (5.6g) mp 254-255°C. 
Analysis 

62.0%C 3.81H 15. 3%N 13.41C1 
Requires: 61.9*C 3.7SH 15.5%N 13.11C1 
15 Example 37 

3.4- Dihydro-2-etiioxy-4-(4-methylphenyl')-3-oxopyridoO,3»bJ7- 
pyrazine 

Preparation as in Example 26 but using 2-chloro- 3 , 4-dihydro- 
4-(4-methylphenyl)-3-oxopyridoO,3-bJ7pyrazine and sodium 
20 ethoxide in ethanol gave the title conpound which was identified by 
NMR Delta 1.50 (t) 3H, delta 2.43 (s) 3H, delta 4.59 (q) 2H, delta 

7.05- 7.45 (m) 5H, delta 7.91 (q) 1H, delta 8.27 (q) 1H. 



25 
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Example 38 

2- Amino- 3 ,4-dihydro-*4- (4-roethylphenyl) -3-oxopyridoQ , Z-h^J- 
pyrazine 

Preparation as in Example 36 but using 3 , 4-dihydro-2 - e thoxy- 4- 
5 (4-nethylphenyl)-3-oxopyridoZIi,3-ir7pyrazine gave the title 
conpound mp > 250°C. 
Analysis 

65.5IC 4.951H 21.8IN 
Requires: (including 1.82% H 2 0) 
10 65. SIC 4.9*H 21.8%N 

Example 39 

1- (4-Chlorophenyl)-l,2-dihydro-3-CN-piperidyl]quinoxalin-2-one 

A solution of 3-chloro-l- (4-chlorophenyl) -1 , 2-dihydroquinoxalin- 

2- one (7.5g), piperidine (2.4g), and triethylaraine (2.9g) in 

15 ethanol C50 ml) was stirred at 20°C for 2 hours. Water was added 

0 

and the product was extracted into chloroform. Evaporation of 
the solvent and recrys tallisation from ethanol gave the title 
compound mp 184-185°C. 
Analysis 

20 66.7%C 5.5IH 12.0IN 10.4*C1 

Requires: 67.UC 5.3%H 12.4IN 10.5IC1 
Exanple 40 

1- (4-Chlorophenyl) -1 , 2~dihydro-3-ethylairAnoquinoxalin-2-one 

Preparation as in Example 39 but using ethanolic ethylamine 
25 solution gave the title conpound mp 192-195°C. 
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Analysis 

64. (»C 5.0U1 14.01N U.75*C1 
Requires: 64. UC 4.71H 14.0W ll.9%CL 
Example 41 

1- (4-Chlorophenyl) -1 , 2-dihydro-3-dijnethylainin^ 

Preparation as in Example 39 but using ethanolic dimethylandne 
solution gave the title compound up 235-237°C. 
Analysis 

63.8IC 4.8IH 13.7IN 
Requires: 64.UC 4.7%H 14.01N 

Example 42 

1- (4-QiIorophenyl)-l t 2-dihydro-3-ire^ 

Preparation as in Exanple 39 but using ethanolic methylandne 
solution gave the title compound up 217-2 20°C. 
Analysis 

62.6%C 4.4IH 14.41N 12.81C1 
Requires: 63.0IC 4.2IH 14.7IN 12.4IC1 

Example 43 

1- (4-Chlorophenyl)-l ,2-dihydro-3- (N-morpholino)quinoxalin-2-one 

Preparation as in Example 39 but using moipholine in re fluxing 
ethanol gave the title conpound mp 203-205°C. 
Analysis 

63.4%C 4.9%H 11.9W 10.51C1 
Requires: 63.25%C 4.7%H 12.3IN 10.41C1 
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Example 44 

1- ^-Chlorophenyl) -1 , 2-dihydro-3- (2-ire thoxyethy lamino) - 
guinoxalin-2~me 

Preparation as in Example 39 but using 2-methoxyethylajnine 
5 gave the title compound mp 151-152°C. 
Analysis 

61.7%C 5.0*H 12.4W 10.7SC1 
Requires: 6U9%C 4.9IH 12.75%N 10.8%C1 
Example 45 

10 3- (4-Chloroanilino) -1- (4- Alorophenyl) -1 , 2-dihydroquinoxalin- 2 -one 
Preparation as in Example 39 but using 4 -chloroani line and 
re fluxing methanol as solvent gave the title compound mp 258-260°C. 
Analysis 

62.4*C 3.7*H 11.2IN 18.3IC1 
15 Requires: 62.8iC 3.4*H ll.CftN 18.6IC1 

Exanple 46 

3- (2-Amjnoethylamino) -1- (4-chlorophenyl) -1 , 2-dihydroquinoxalin-2-ane 

Preparation as in Example 39 but using an excess of diaraino- 
ethane in reflating ethanol gave the title arapomd np 173-174°C. 
20 Analysis 

60.7%C 4.7IH 18.1IN 11.0IC1 
Requires: 61.01C 4.8IH 17.8IN 11.3IC1 
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Example 47 

l-(4-(Morophenyl)-l,2-d^^ 
aminoquinoxalin- 2 -one 

Preparation as in Example 39 but using N,N-diethylethylene 
5 diamine in re fluxing ethanol gave the title compound mp 96-98°C. 
Analysis 

64.3%C 6.2%H 14.7IN 9.351Q 
Requires: 64.8%C 6*2%H 15. UN 9.61C1 
Example 48 

10 1- (4-Chlorophenyl) -1 , 2-dihydro-3- (N,N-dietfiylandno)etfaylainino- 

quinoxal in- 2-one dihydrochloride 

1- (4-Chlorophenyl) -1 , 2-dihydro-3- (N,N^eftylandno)ethylainino-- 

quinoxalin-2-one (5,Og) was dissolved in chloroform (150 ml) and 

dry hydrogen chloride was bubbled through the solution for 10 
15 minutes. The precipitate was dried and recrystallised from ethanol 

giving the title coirpound mp } 240°C. 

Analysis 

54.41C 5.9*H 12.31N 23.61C1 
Requires: 54.3IC 5.7%H 12.7W ..24J0U3. 
20 Example 49 

1- (4-ChloTophenyl) -1 , 2-dihydro-3- (4-methylpiperazyl) quinoxalin-2-ane 
hydrochloride 

Preparation as in Example 39 but using N-methylpiperazine in 
re fluxing ethanol followed by the method of Example 48 gave the 
25 title confound mp ^ 240°C. 
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Analysis 



58.0*C 



5.05IH 



14. UN 



18.35K1 



Requires: 58.3%C 



5.HH 



14.3IN 



18.2IC1 



Example SO 



10 



15 



20 



1- (4-Chlorophenyl)-3-Q- (N > N"dlet^laMno)propylajninoI7-l ,2-- 
dihydroquinoxalin-2-ane 

Preparation as in Example 39 but using 3-diethylaminopropylaraine 
gave the title compound mp 123-124°C. 

The corresponding dihydrochloride was prepared by the method of 
Exanple 48 and had up 202°C (decomp) . 
Example 51 

4- (4-Chlorophenyl) (N,N~die1±iyla]idno)ethylamirioZ7--3,4- 
djJhydro-3~QXopyridQZ72 , 3-bT7pyrazine 

Preparation as in Example 39 but using 2-chloro-4- (4~chloro- 
phenyl) -3 ,4-dihydro-3-oxopyridoZI2 , 3-kI7pyrazine and N,N- diethyl- 
ethylene diamine in refluxing ethanol gave the title compound 
mp 149-150°C. 

Analysis 61.3IC 6.1%H 19.UN 9.7*C1 

Requires: 61.4%C 5.9%H 18.8%N 9.6IC1 
Example 52 

2- /Z2- (N»N-diethylamino) ethylaminQl7"3 ,4-dihydro-4- (4-methylphenyl) - 

5- oxopyridoO , 3-b^7pyrazine 

Preparation as in Example 39 but using 2-chloro-3,4-dihydro-4- 
(4-methylphenyl) -3-oxopyrido£2 , 3-b~7pyrazine and N,N-diethyl- 
ethylene diamine in refluxing ethanol gave the title compound 
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up 131-132°C. 
■Analysis 

68.2IC 7.0IH 19.91N 
Requires: 68.4IC 7.UH 19.9IN 
5 Example 53 

1-n- (N t N-diethyl aidno)ethylandno~7-3 .4-dihydro-4-(4-ngthoxyphenYl'>- 
3-oxopyTidoQ , 3-b~7pyra2ine 

Preparation as in Example 39 but using 2-chloro-3 ,4-dihydro-4- 
(4-inethoxyphenyl)-3-oxopyrido£2,3-bI7pyTazine and N,N-diethylethylene 
10 diamine gave the title compound up 167-168°C. 
Analysis 

65. 1IC 6.8*.H 19.1%N 
Requires: 65.4IC 6.7iH 19.1W 

The corresponding dihydrochloride was prepared by the method of 
15 Exanple 48 and had rap > 250°C. 
Example 54 

3,4-Dihydro-4- (4-methoxyphenyl) -3-oxoquinoxaline 2-caiboxyureide 

To a solution of N-(4-nfitho3Qrphenyl)benzene-l,2-diainine (9.0g) 
in ethanol (150 ml) was added a solution of alloxan mcmohydrate 
20 (6.7g) in water (150 ml) and the mixture was stirred for 30 minutes. 
The precipitate was filtered off and recrystallised from glacial 
acetic acid giving the title conpound up 236-238°C. 
Analysis 

60.5IC 4.4%H 16.8tN 
25 Requires: 60.4tC 4.1W 16.6tN 
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Example 55 

1- (4-Qilorophenyl)l , 2-dihydro-3-m&t3iyl-6-acetyl-quinoxalin'-2-one 

Preparation as in Example 1 but using ethyl pyruvate and 
N- (4-chlorophenyl) -4-ace tylbenzene-1 , 2-diamine . 
5 Exanple 56 

1- (4-Chlorophenyl)-l ,2-djhydroqu3Jrioxalin-2-one 

(a) I- (4-Chlorophenyl) -1 ,2 ,3 > 4-tetrahydro^uinoxalin~2-one 

To a stirred solution of 3^1oro-l-(4-chlorophenyl)-l,2- 
dihydroquinoxalin-2-one (20.0g) in glacial acetic acid (250 ml) 
10 was added zinc powder (20. Og) in small portions during 30 minutes. 
After a further 15 minutes the mixture was filtered, water was 
added and the product was extracted into dichlorome thane . 
Evaporation of the solvent and recrystallisation of the residue 
from ethanol gave the sii-title compound up 196-199°C. 
15 Analysis 64.6%C 4.6*H 10.7IN 14.0%C1 

Requires: 65.0%C 4.3IH 10.8 W 13.7IC1 

(b) 1- (4-Qilorophenyl) -1 ,2-dihydroquinoxalin-2-one 

A solution of l-(4-chloropheriyl)-l,2,3,4-tetrahydroquinoxalin^ 

2- ane (8.2g) in dichlorome thane (50 nil) was stirred with manganese 
20 dioxide (10. 0g) for 4 hours. The mixture was filtered, evaporated, 

and the residue was recrystallised from ethanol giving the title 
compound mp 169-171°C. 
Example A 

The compounds are tested against the tuberculin reaction in 
25 the pleural cavity of guinea pigs using the test described below. 
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Groups of seven Hartley strain female guinea-pigs in the weight 
range 25O300g are sensitized with Freund's complete adjuvant. 
Each animal receives an intradermal inoculum of 0.05 ml of a 
5 mg/ml suspension of finely ground Mycobacterium tuberculosis 

5 (heat killed, human strains C, OT and PN obtained from the 

Ministry of Agriculture and Fisheries, Veterinary Laboratories, 
Weybridge f Surrey , England) in sterile liquid paraffin, into the 
plantar surface of both hind feet. Four to five weete later each 
animal is injected intrapleural ly with 5 micro g purified protein 

10 derivative in 0.2 ml sterile saline under light halothane 
anaesthesia. 

TWo doses of the drug are given orally; the first 1 hour 
before challenge, and the second 24 hours later. The drugs are 
administered as finely ground suspensions in arachis oil in a 

15 dose volume of 1 ml/kg. The guinea-pigs are killed by 00 2 
asphyxiation 48 hours after challenge. After dissecting open 
the thorax the pleural exudate is drawn up into a plastic syringe, 
the volume measured, and then transferred to a heparinized blood 
collection tube. When the volume of exudate is less than 1 ml a 

20 suitable volume of heparinized saline is added to give a 1 ml 
sanple. The samples are divided for further investigation as 
follows : - 

0.5 ml is set aside for total cell count. 
0.2 ml is added to 1.8 ml Triton X,a commercially available 
25 polyether detergent, in order to lyse the cells, and stored at -20°C 
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for estimation of total lysosomal enzyme. 

The remainder is centrifuged at 2,500 rpm for 10 minutes and a 
0.2 ml of the supernatant stored at -20°C for estimation of free 
lysosomal enzyme. 

5 Total cell counts are made on a 1 in 500 dilution of the conplete 

exudate using a Coulter counter after contaminating red blood cells 
have been lysed. Differential cell counts are performed routinely on 
stained air dired cell smears. 

Total and free lysosomal enzyme content (see above) are 

10 determined by recording the beta-glucuronidase activity of the original 
or cell free exudate respectively. Diluted samples are incubated 
with the srfestrate, nitrophenol beta-glucuronide, at pH 4.5 for 
16 hours. The released nitrophenol was measured at pH 10.4 on a 
spectrophotometer set at a wavelength of 400 nm. The activity of the 

15 enzyme was recorded as optical density units per 10 6 cells. 

Changes in mean exudate volume, mean total cell count, mean 
total enzyme, and mean free enzyme values were compared with control 
values using Student's 't 1 test and the results were regarded as 
significant when p(0.05. Reduction of mean exudate volume and 

20 mean free enzyme indicate activity in the drug. Unchanged mean 
total cell count and mean total enzyme are indicative of lack of 
toxicity in the drug. It has been found that the compounds of the 
invention have greater activity than indomethacin in the above test. 

25 
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What we claim is :- 

1. A compound of formula I, 



I 




in which is phenyl substituted by halogen, alkoxy, alkyl, 
carboxy-alkyl , -NR^Rj , carboxy or alkoxy carbonyl, 

Rj is hydrogen, alkyl, mono- or di-carboxy alkyl, halo, alkoxy, 
phenyl, halo-phenyl, hydroxy, phenoxy, thiol, thioalkoxy, 
thiophenoxy, -NR^R,., cyano, -G00H, carboxyureido, -CFj, -COR^, 
hydroxyalkyl, aminoalkyl, or alkoxy substitued by NR^Rj, 

ring A is a benzene or pyridine ring which optimally carries 
up to 4 substituents R^, which may be the same or different, 

R^ and R,-, which may be the same or different, each represent 
hydrogen, phenyl, halqphenyl or alkyl, the alkyl optionally being 
substituted by alkoxy or by a mono- or di-alkyl or unsubstituted amino 
group; or R 4 and R g , together with the nitrogen atom to which they 
are attached, form a piperidine, morpholine or an optionally alkyl 
substituted piperazine ring, and 

R 6 is hydrogen or alkyl, 

provided that (i) when Rj is phenyl substitued by chlorine or 
bromine, ring A is not a benzene ring substituted by chlorine or 
bromine, or (ii) when Rj is phenyl substituted by methoxy Rj is 
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not phenyl, 

and pharmaceutical^ acceptable salts, esters and amides thereof. 

2. A compound according to claim 1, wherein each of R 3 , and any 
siibstituent on ring A or on the R^ phenyl group, when they contain 

5 carbon, contain up to and including 10 carbon atoms. 

3. A compound according to claim 1 or 2, wherein is hydrogen; 
hydroxy; alkyl C 1 to 6; alkoxy C 1 to 6 substituted by 1 or 2 carboxy 
groups; -O0QH or a C 1 to 6 allcyl ester or an unsubstituted amide 
thereof; chloro-phenyl; phenyl; chlorophenylamino; alkoxy C 1 to 6; 

10 alkoxy C 1 to 6 substituted by a di- C 1 to 6 alkyl amino group; 
thioalkoxy C 1 to 6; chlorine; phenoxy; thiophenoxy; cyano; amino; 
piperidyl; mono- or di- C 1 to 6 alkyl amino the alkyl groups of which 
may be substituted by C 1 to 6 alkoxy or by a mono- or di- C 1 to 6 
alkyl- or by an substituted amino group; N- C 1 to 6 piperazino; 

15 carboxyureido; -CRj or acetyl. 

4. A compound according to any one of claims 1 to 3, wherein 
Rj is phenyl substituted by methoxy, methyl, amino, di- C 1 to 6 
alkyl amino, methoxycarbonyl, carboxy-methyl, chlorine or fluorine. 

5. A- compound according to claim 4, wherein is 4-fluorophenyl 
20 or 4-chlorqphenyl. 

6. A compound according to any one of claims 1 to 5, wherein 
Rj is mono- or di- alkylamino. 

7 . 1- (4-Chiorophenyl) -1 , 2-dihydro-3-hydroxyquinoxalin-2-one , 
4-(4-Qilorqphenyl) -3 ,4-dihydro-2-hydro^-3-oxqp>nridoO»3-bJ7-- 

25 pyrazine, 
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1- (4-Chlorophenyl) -1 ,2-dihydro-3-methylquinoxalin-2-me, 
1- (4-Chlorophenyl) -1 ,2-dihydro-3,6-dimeth)rlquinoxalin-2-(me, 
1- (4-Chlorophenyl) -1 ,2-dihydro-3-ethylquinoxalin-2-one, 
1- (4-Chlorophenyl) -l,2-dihydro-3,7-Aiinethylquinoxalin-2-one, 
5 1 , 2-Dihydro-3-methyl-l- (4-dimel^ylandnophenyl) quinoxalin-2-one , 

1- (4-Andnophenyl) -1 ,2-dihydro-3-jnethylquinoxalin-2-one, 
1- (4-Carboxymethylphenyl) -1 ,2-dihydro-3-raethylquinoxalin-2-one, 
1 ,2-Dihydro-l- (4-methoxyphenyl) -3-methylquinoxalin-2-one, 
1- ( 3-Tri fluororaethylphenyl) -1 , 2 -dihydro-3-methyl 
10 . quinoxalin-2-one, 

4-(4-Chlorc^hmyl)-3,4-<iihydro-2-^^ 
pyrazine, 

Ethyl 4- (4-chlorophenyl) -3 > 4-dihydro-3-oxopyrido£"2 ,3-b_7- 
pyrazine-2-carboxylate , 

15 3,4-Dihydro-4-(4-metho^henyl)-2-methyl-3-oxopyridoO,3-bJ7- 
pyrazine, 

3,4-Dihydro-2-niethyl-4-(4-inetiiylphenyl)-3-oxopyrido£;2,3-V7- 
pyrazine, 

3 ,4-Dihydro-4- (4-fluorophenyl) -2-n»thyl-3-oxopyridoO ,3"bJ7- 
20 pyrazine, 

1- (4-Chlorophenyl) -1 ,2-dihydro-3-phenylqvdnoxalin-2-one, 
1,2-Dihydro-l- (4-methoxyphenyl) -3-phenylquinoxalin-2-one, 
1- (4-Chlorophenyl) -1 ,2-dihydro-3-inethyl-6-trinuoToiiiethyl- 
quinoxalin-2-one, 

25 3-Chloro-l- (4-chlorophenyl) -1 , 2-dihydroquinoxalin-2-ane, 
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2-ChloTO-4- (4-chlorophenyl) -3 ,4-dihydro-3-oxopyrido/T2 , 3-bJ- 
pyrazine, 

3,4-Dihydro-2-hydroxy-4- (4-methoxyphenyl) -3-oxopyrido/T2 ,3-bJ7- 
pyrazine, 

5 2-Chloro-3,4-dihydro-4- (4-methoxyphenyl) -3-oxopyridoO , 3-bJ7~ 

pyrazine, 

3 , 4-Dihydro-2-hydroxy-4- (4-methylphenyl) -3-oxopy ridoZ~2 , 3-bJ- 
pyrazine, 

2- CMoro-3 , 4-dihydro-4- (4-methylphenyl) -3-oxopyridoZ72 , 3-bJ7- 
10 pyrazine, 

1- (4-Chlorophenyl) -1 ,2-dihydro-3-methoxyquinoxalin-2-one, 
4- (4-Chlorophenyl) -3,4 -dihydro- 2-methoxy- 3-oxopyrido/T2 , 3-bJ- 
pyrazine, 

l-(4-C3aonyhenyl)-l,2-<3ihydro-3-ethoxyqidnoxalin-2-one, 
15 1- (4-CbJorophenyl) -l,2-dihydro-3-thioethoxyquinoxalin-2-one, 

3- (Bisethoxycarbonyl) methyl-1- (4-chlorophenyl) -1,2-dihydro- 
quinoxalin-2-ane , 

l-(4-Qilorophenyl) -l, 2-dihydro-3-ZT2- (N,N-dietbylamino)ethoxy7- 
quinoxalin-2-cne, 
20 1- (4-Chlorophenyl) -1 , 2 -dihydro-3-phenoxyquinoxalin- 2-one , 

1- (4-Chlorophenyl) -1 ,2-dihydro-3-tMophenoxyqidnoxalin-2-one, 
1- (4-Chloropheiiyl) -3-cyano-l , 2-dihydroquinoxalin-2-one , 

4- (4-Chlorophenyl) -3, 4-dihydro-3-oxo-2-quinoxaline carboxamide, 
3-Amino-l- (4-chlorophenyl) -1 , 2-dihydroquinoxal in- 2- one , 

25 3,4-Dihydro-2-ethoxy-4-(4-methylphenyl) -3-oxopyridoZT 2,3-b_7pyrazine, 
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2- Anrino-3,4-dihydro-4-(4-methylph^ 
pyrazine, 

1- (4-Chlorpphenyl) -l,2-dihydro-3- (N-piperidyl) quinoxalin-2-one, 

1- (4-Chlorophenyl) -l,2-dihydro-3-ethylaniiiioquinoxalin-2-me, 

5 1- (4-Chlorophenyl) -1 ,2-dihydro-3-din«1±yla^oqiunoxalin-2--one, 

1- (4-Chlorophenyl) -1 , 2-dihydro-3-mel±ylajniiioquinoxalin-2-one, 

1- (4-Chlorophenyl) -1 , 2-dihydro-3- (N-morpholino) quinoxalin-2-one, 

l-(4-aiorophenyl)-l,2-dihydro-3-(2-nielAo^ethylainino)- 
quinoxalin-2-one, 

10 3- (4-Chloroanilino) -1- (4-chlorophenyl) -1 , 2-dihydroquinoxalin- 

2-cne, 

3- (2-ABdnoethylaraino) -1- (4-chlorophenyl)-l,2-dihydroquiiioxalin- 
2 -one, 

1- (4-Chlorophenyl) -1 ,2-dihydro-3- (N,N-diethylamino) ethyl- 
15 aminoquinoxalin-2-one, 

1- (4-Chlorophenyl) -1 ,2-dihydro-3- (N,N-diethylandno) ethylandno- 
■ quinoxalin-2-one dihydrochloride, 

1- (4-Chlorophenyl) -1 , 2-dihydro-3- (4-methylpiperazyl) quinoxalin- 
2-one hydrochloride, 

20 1- (4-Chlorophenyl)-3-/T3-(N,N-diethy^ 

dihydroquinoxalin-2-one or its dihydrochloride, 

4- (4-Chlorophenyl) -2-/T2- (N,N-diethylaniino>etir/laraino7-3,4- 
dilydro-3-oxopyrido£"2,3-b_7pyra2ine, 

2- /T2- (N ,N-diethylamino) ethylandnoJ7-3 ,4-dihydro-4*- (4-methyl- 
25 phenyl) -3-oxopyrido£"2 , 3-b_7pyrazine , 

♦ 
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2-C2- (N ,N-diethylamino) ethylamino_7-3 ,4-dihydro-4- (4-methoxy- 
. phenyl) -3-oxopyridoZT2 , 3-bJpyrazine, 

3,4-Dihydro-4-(4-raetlK^henyl)-3-oxoquijioxaline 2-carboxyureide, 
1- (4-Chlorophenyl) -l,2-diliy(iro-3-iiethyl-6-ac^tyl-quinoxalin- 
5 2-one, or 

1- (4-Chlorophenyl) l,2-dihydroquinoxalin-2-one. 
8. A pharmaceutical composition comprising a compound according 
to any one of claims 1 to 7, as active ingredient, in admixture with 
a phaunaceutically acceptable adjuvant, diluent or carrier. 
10 9. A process for the production of a compound of formula I as 

defined in Claim 1, or a pharmaceutical^ acceptable salt, ester or 
amide thereof, 

which conprises f 
Ca) producing a compound of formula I in which is other than 
15 alkoxy, halo or alkoxy substitued by NR^R^, by reacting a 
corresponding compound of formula II , 



20 




II 



or a salt thereof, 

in which Rj, A and the provisos are as defined in Claim 1, 
with a compound of formula III, 
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*. ■ 

in which R g has the same significances as \ in Claim.!, save that 
Rg is other than alkoxy, halo, or alkoxy substituted by NR^, or 
a precursor thereof, and 

is hydrogen or alkyl, 

or, when ^ in the compound of formula I is to be a carboxy 
ureido group, reacting the compound of formula II with alloxan, 

(b) producing a compound of fonnula I in which % is halogen, 
by reacting a corresponding compound of fonnula I in which % is 
-OH with an appropriate halogenating agent, 

(c) producing a compound of formula I in which' Rj is -NR^, alkoxy, 
alkoxy substituted by -NR^ , phenoxy. thiol, thioalkoxy , 
thiophenoxy or cyano, 

by reacting a corresponding compound of formula I in which 
Rj is halogen, with a compound HNR^R,., an unsubstituted or an 
-NR 4 R 5 substituted alkoxide, a phenoxide, a sulphide, a thioalkoxide, 
a thiophenoxide or a cyanide, 

(d) producing a compound of formula I in which Rj is hydroxy 
methyl by selective reduction of a corresponding compound of 
formula I in which Rj is -00QH, 

(e) producing a compound of formula I in which Rj is an 
unsubstituted amide group by selective hydrolysis of a corresponding 
craraxnmd of formula I in which Rj is -CN, 

(f) producing a compound of formula I in which Rj is -M^ by 
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reacting a corresponding compound of formula I in which Rj is 
alkoxy with airanonia, 

(g) selective dehydrogenation of a compound of formula IV, 

OCT - 

H 

in which R^, R^, A and the proviso are as defined in Claim 1, or 
10 (h) producing a pharmaceutical!/ acceptable acid addition salt of 
a basic compound of formula I by reacting a basic compound of 
of formula I with an appropriate acid, 

and if desired or necessary converting a basic or acidic 
compound of formula I to a pharmaceutical^ acceptable salt, 
15 ester or amide thereof, or vice versa. 

10. A compound of formula IV as defined in Claim 9. 
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